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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Species B, claims 30-32 in the reply filed on April 17, 2008 
is acknowleclgeci. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Claims 25-29 and 36-38 are withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a nonelected species, there being no allowable generic 
or linking claim. 

Claim Status 

Claims 22-24, 30-35, and 39-41 are under examination. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 22-24, 30-35, and 39-41 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 22 recites the limitation "the possible matches" in step i) b. There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim. Claims 39-41 are rejected for depending from 
claim 22. 
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Claim 22 recites the limitation "the set Si" in step ii). There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim. 

Claim 22 recites the limitation "said scoring function" in step iii). There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim. 

Claim 23 recites the limitation "the sum" and "the weights". There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. 

Claim 24 recites the limitation "the uncertainty", "the informativeness", "the 
average heterozygosity", and "the strength". There is insufficient antecedent basis for 
this limitation in the claim. This term was not mentioned previously in the instant claim 
or in the claims from which it depends. 

Regarding claim 24, the phrase "e.g." renders the claim indefinite because it is 
unclear whether the limitation(s) following the phrase are part of the claimed invention. 
See MPEP§ 2173.05(d). 

Regarding claim 30, the phrase "such as" renders the claim indefinite because it 
is unclear whether the limitations following the phrase are part of the claimed invention. 
See MPEP§ 2173.05(d). 

The term "large enough" in claim 30 is a relative term which renders the claim 
indefinite. The term "large enough" is not defined by the claim, the specification does 
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not provide a standard for ascertaining tlie requisite degree, and one of ordinary sl<ill in 
the art would not be reasonably apprised of the scope of the invention. 

Claim 30 recites the limitation "the gene locus" in line 6. There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. 

Regarding claim 31, the phrase "such as" renders the claim indefinite because it 
is unclear whether the limitations following the phrase are part of the claimed invention. 
See MPEP § 2173.05(d). Claims 32 is rejected for depending from claim 31 . 

The term "large enough" in claim 31 is a relative term which renders the claim 
indefinite. The term "large enough" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. 

Claim 31 recites the limitation "the gene locus" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. 

Claim 31 recites the limitation "the p value" in line 6. There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. 

Claim 31 recites the limitation "the distance" in line 8. There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. 
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Claim 31 recites the limitation "the observed p value" in line 8. There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim or in the claims from which it depends. 

Claim 31 recites the limitation "the uniform distribution" in line 9. There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim or in the claims from which it depends. 

Claim 33 recites the limitation "the marker-wise p value" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim or in the claims from which it depends. 

Claim 33 recites the limitation "the statistical significance" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. This term was not 
mentioned previously in the instant claim or in the claims from which it depends. 

Claim 33 recites the limitation "the null hypotheses" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. This term was not mentioned previously 
in the instant claim or in the claims from which it depends. Claim 34 is rejected for 
depending from claim 33. 

Claim 35 recites the limitation "the area". There is insufficient antecedent basis 
for this limitation in the claim. This term was not mentioned previously in the instant 
claim or in the claims from which it depends. 

Claim 35 recites the limitation "the prediction". There is insufficient antecedent 
basis for this limitation in the claim. This term was not mentioned previously in the 
instant claim or in the claims from which it depends. 
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Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, macliine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 22-24, 30-35, and 39-41 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non-statutory subject matter. 

The instant claims are drawn to a process involving the judicial exception of a 
computational algorithm. Claims drawn to a judicial exception is non-statutory unless 
the claims include a practical application of that judicial exception as evidenced by a 
physical transformation of matter, or if the claimed invention recites a useful, tangible 
and concrete final result. In the instant claims, there is no physical transformation by 
the claimed invention, thus the Examiner must determine if the instant claims produce a 
useful, tangible, and concrete final result. See MPEP 2106. 

The instant claims do not produce a useful, concrete, and tangible final result. A 
useful, concrete, and tangible final result requirement requires that the claim must set 
forth a practical application of the mathematical algorithm to produce a real-world result. 
The instant claims are drawn to locating a gene associated with a phenotype. The last 
step of the claim recites locating a gene to a marker. However, the step of locating 
indicates an ongoing process. This final step does not indicate that a result has 
necessarily been produced. Thus the instant claims do not require that a result must be 
produced. Since there is no final result in the claims, the instant claims do not include a 
useful, concrete, and tangible final result. Examples of amendments to overcome this 
rejection include amending the claims to identify/recite a concrete result and to recite 
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that the result is outputted to a display or to a user or outputted in a user readable 
format. However, applicant is reminded that any amendment must be fully supported 
and enabled by the originally filed disclosure. 

Regarding claim 40, the instant claim is drawn to a computer-readable storage 
medium. However, a computer-readable storage medium is readable on a carrier wave 
which is non-statutory perse. Furthermore, the method embodied in claim 40 is non- 
statutory for the reasons above. 

Regarding claim 41 , the instant claim is drawn to a computer system, which is 
interpreted to include computer programs. However, a computer program is non- 
statutory perse. Furthermore, the method embodied in claim 40 is non-statutory for the 
reasons above. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

6. Claims 22-24, 30, 35, 40, and 41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Toivonen et al. (Proceeding of IEEE International Symposium on 
Bioinformatics and Biomedical Engineering (2000) pages 99-107). 

The instant claims are drawn to a method of locating a gene associated with a 
phenotype by searching for a dataset for marker patterns that satisfy a pattern 
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evaluation function, where the nnarl<er patterns comprise marl<er-allele assignments 
(individual covarietes, environmental variables, and auxiliary phenotypes are Interpreted 
as being optional), where the evaluation function is true only if there is a strong 
association, each marker pattern Is tested against a corresponding allele pair, scoring 
each marker with a marker score, which is function of a marker patterns overlapping the 
marker, and locating the gene to the marker with the best score. 

Regarding claims 22-24 and 30, Toivonen et al. teaches a method of locating a 
gene association with a qualitative phenotype (i.e. disease status) (abstract) that 
Includes searching a dataset that satisfy a pattern evaluation function (page 100); where 
the marker patterns comprise marker-allele assignments (page 100); where the 
evaluation is function is only true if there is a strong association (strength of association 
via chl-squared test and where the signed association measure is a user-specified 
minimum) (page 100, right column; page 101, left column); testing the pattern against 
allele pairs In a genotype to determine a haplotype configuration (page 100); scoring 
each marker where the score is a function of the set Si which is denoted as f(mi) (page 
1 01 , right column), locating the gene having the best score (page 1 01 , right column). 

Regarding claim 35, Toivonen et al. teach where the prediction is a point (page 
101, right column) 

Regarding claims 40 and 41, Toivonen et al. teach implementing their method via 
a computer algorithm which would require a computer-readable data storage medium 
and a computer system (page 102). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 33 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Toivonen et al. (Proceeding of IEEE International Symposium on Bioinformatics 
and Biomedical Engineering (2000) pages 99-107) as applied to claims 22-24, 30, 35, 
40, and 41 above, and further in view of Toivonen et al. (Am. J. Hum. Genet. (2000) 
Volume 67, pages 133-145). 

The instant claims are drawn to a method of locating a gene associated with a 
phenotype by searching for a dataset for marker patterns that satisfy a pattern 
evaluation function, where the marker patterns comprise marker-allele assignments 
(individual covarietes, environmental variables, and auxiliary phenotypes are interpreted 



Application/Control Number: 1 0/51 0,1 06 Page 1 0 

Art Unit: 1631 

as being optional), where the evaluation function is true only if there is a strong 
association, each marker pattern is tested against a corresponding allele pair, scoring 
each marker with a marker score, which is function of a marker patterns overlapping the 
marker, and locating the gene to the marker with the best score. In particular the instant 
claims are drawn to using a marker-wise p value where the statistical significance is 
measured against the null hypotheses and where the p-values are determined by 
randomly permuting phenotypes. 

Toivonen et al. (IEEE) is applied as above. 

However, Toivonen et al. (IEEE) does not teach using a marker-wise p value 
where the statistical significance is measured against the null hypotheses and where 
the p-values are determined by randomly permuting phenotypes. 

Toivonen et al. (Am. J. Hum. Genet.) teaches using a marker-wise p value 
where the statistical significance is measured against the null hypotheses and where 
the p-values are determined by randomly permuting phenotypes (page 135, under 
"Permutation Tests"). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the references by Toivonen et al. to gain the benefit of determining 
the statistical significance of the gene association to a phenotype as compared to a null 
hypothesis. Toivonen et al. teach a new method of linkage disequilibrium mapping. 
However, in order to test the accuracy of their method, one of ordinary skill in the art 
would have to determine if the associations were statistically significant as compared to 
a null hypothesis. Thus, one of ordinary skill in the art would have been motivated to 
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combine the methods of Toivonen et al. in order to determine the statistical significance 
of genes and phenotypes. Furthermore, one of ordinary skill in the art would have an 
reasonable expectation of success, because Toivonen et al. use the same haplotype 
pattern mining in both references (abstract in both references). 



Conclusion 

No claim is allowed. 



Double Patenting 

9. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

10. Claims 22, 30-35, 40 and 41 are rejected on the ground of nonstatutory 



obviousness-type double patenting as being unpatentable over claims 1 and 4-10 of 
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U.S. Patent No. 6, 909, 971 . Although the conflicting claims are not identical, they are 
not patentably distinct from each other because differences between the instant 
application and the US Patent are minor. Instant claim 22 differs from claim 1 because 
the instant claim recites genetic markers "which are polymorphic nucleic acid or protein 
sequences or strings of single-nucleotides polymorphisms deriving from a chromosomal 
region" in the preamble. However, the US Patent on column 3, lines 45-48 recites that 
the genetic markers "are polymorphic nucleic acid or protein sequences or strings of 
single-nucleotides polymorphisms deriving from a chromosomal region." Thus, claim 1 
of the US Patent is readable on this limitation in instant claim 22. Furthermore, the 
instant claims recites "testing each marker pattern P against the corresponding allele 
pair in Genotype G, effectively finding out if there is a possible haplotype configuration 
of G which matches P and counting the possible matches as matches." However, the 
US Patent teaches finding the possible haplotype configurations that match with marker 
pattern (column 4, lines 34-61) which would require testing against the genotype. Thus, 
instant claim 22 is obvious over claim 1 of the US Patent. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JERRY LIN whose telephone number is (571)272-2561 . 
The examiner can normally be reached on 7:00-5:30pm, M-TH. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie A. Moran can be reached on (571 ) 272-0720. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retheval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Jerry Lin/ 

Examiner, Art Unit 1631 
7/2/08 



